Abstract -For stationary sources o n Polish alphabets, w e describe the family of achievable rate and distortion vectors ( R I , , . . , RL) and (01,. . . , D L ) for a n Lresolution source code, where t h e description at the first resolution is given at rate RI and distortion Di, the description at the second resolution includes b o t h the first description and a refining description of rate R2 and distortion D2, a n d so on. We consider performance bounds for fixed-and variable-rate source codes o n discrete-time stationary ergodic a n d stationary nonergodic sources for any integer number of resolutions L > 1. For L > 1, t h e results extend previous results for discrete mernoryless sources.
I. INTRODUCTION
In [l] , Rimoldi describes the set of achievable ratedistortion vectors for L-resolution source coding on iid sources. We extend these results from iid sources to stationary sources on complete separable metric spaces (Polish alphabets), finding the optimal performance theoretically achievable by fixedand variable-rate multi-resolution codes. We use the variablerate and variable-distortion Lagrangian approach used for single-resolution codes in [2] . More details appear in [3].
RESULTS
Let [A, p] = (A", A", p, T ) be a stationary dynamical system with Polish alphabet A. That is, A is a complete separable metric space, A i s the Bore1 a-algebra generated by the open sets of A, A" is the set of one-sided sequences z = (z1,22,. . .) from A, A" is the a-algebra of subsets of A" generated by finite-dimensional rectangles with components in A, T is the left shift operator on Am, and p is a measure on (A",d"), stationary with respect to T.
Let p(z1,yl) < 00 be a real-v;alued non?egative distortion measure for x1 E A, yl E A , where A is an abstract reproduction alphabet. +Assume that p(z1, yl) is continuous in $1 for eack yl E A and that there exists a reference Theorem 6 J ( a L , P L , p ) = .7(aL,pL,pz)dp(z). 
